Recovery of cholinergic phenotype in the injured rat neostriatum: roles for endogenous and exogenous nerve growth factor.
Polyclonal antibodies against recombinant human nerve growth factor (rhNGF) potently inhibited PC12 neurite outgrowth, blocked high-affinity 125I-rhNGF binding but not its receptor, and cross-reacted with rat, mouse, and human nerve growth factor (NGF) but not with brain-derived neurotrophic factor, neurotrophin-3, ciliary neurotrophic factor, insulin-like growth factor, epidermal growth factor, or activin A. Immunocytochemistry revealed many NGF-positive neurons in the rat neostriatum. The NGF-positive neurons disappeared by 3 days after mechanical injury to the neostriatum and were replaced by intensely NGF- and glial fibrillary acidic protein-positive astrocytes. Enzyme-linked immunosorbent assay measurements revealed that the NGF content of the injured striatum was elevated by eightfold 3 days postinjury and by twofold 2 weeks later. The high-affinity choline uptake (HACU) into cholinergic nerve terminals was decreased by 23% at 2 and 4 weeks postinjury, yet choline acetyltransferase (ChAT) activity in these neurons was unchanged at 2 weeks and decreased by 14% at 4 weeks. Daily infusion of 1 microgram of rhNGF into the injury area did not alter the loss of HACU. However, this treatment elevated ChAT activity by 23-29% above intact neostriatal levels and by 53-65% relative to HACU at both survival times. Thus, lesion-induced increases in NGF levels within astrocytes are associated with maintenance of striatal ChAT activity at normal levels following cholinergic injury, even with decreases in HACU. Pharmacologic doses of rhNGF can further augment ChAT activity in damaged cholinergic neurons, showing the usefulness of exogenous NGF even when endogenous NGF is elevated in response to injury.